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Domains and Diseases
Mutations in Domains and Ligands

 Mutationsin the SH2 domain of Bruton’styrosine
kinase cause a hereditary immunodeficiency, X-
linked agammaglobulinemia- XLA (Mattsson et
al., J. Immunol. 2000, 164, 417/0)

e Point mutations in ENaC subunits cause Liddle' s
Syndrome of hypertension (Shimkets et al.,Cell,
1994, 79, 407)



Domains and Diseases

Changes in a Gene Product Affect the Domain
or its Cognate Ligand Indirectly

e Huntington's disease is a heurodegenerative disease
caused by mutated huntingtin gene with poly Q
expansion in the huntingtin protein. Poly Q repeats are

juxtaposed with polyprolines.

e Huntingtin with poly Q expansion interacts
oreferentially with WW domain-containing proteins

Involved in RNA processing and transcription (Holbert et
a., PNAS, 2001, 98, 1811, Passani et al., Hum. Mol. Genet. 2000,
9, 2175)




Domains and Diseases
Mutations within a Gene Encoding Domain

e Mutationsin SH2D1A (gene encoding SH2 domain
protein 1A) cause X-linked lympho-proliferative
syndrome (Duncan disease) characterized by extreme
sensitivity to EBV (Coffey et al., Nature Genetics, 1998,
20, 129)

e Mutations in the SH3 domain-encoding gene, NPHPL,
casue juvenile nephronophthisis, a cystic kidney disease
(Hildebrant et al., Nature Genetics 1997, 17, 149)



Domains and Diseases

| nterventions - Inhibitors

* Non-peptide inhibitor of the Src SH2 domain
corrects osteoporosis in animal models by
Inhibiting osteoclast-mediated bone resorption
(Sawer et a., PNAS 2000, 97, 9373)

e FEG5 with mutated WW domain inhibits A-beta

peptide production in cell culture model
(Sheinerman et al., unpublished, 2001)



Domalns and Diseases
Talloring New Domains

« Changing specificity of the SH2 domain of Src to
that of Grb2 (Marengere et al., 1994, Nature, 369,
502)

« Changing specificity of the WW domain of YAP
to that of FEGS (Espandl and Sudol, 1999, JBC,
274,17284)



STRUCTURE OF THE WW DOMAIN OF YAP
IN COMPLEX WITH THE TARGET PEPTIDE

eSmallest globular domain

K, of interaction =10-50 uM
*Phosphorylation of Y in PPPPY motif
disruptsthe binding



CONSENSUS SEQUENCE OF THE
WW DOMAIN

XL PtGWEXxtttxGtxYYhNHXTtT TtWxtPtxxtxx

capital letters. conserved amino acids
h: hydrophobic

. turn-likeor polar

X. nonconserved amino acids

B: betastrand



MODULAR STRUCTURE OF PROTEINS
CONTAINING THE WW DOMAIN

24 spectrin repeats, 100aa each
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ALANINE SCAN OF GTPPPPYTVG GIVES THE
CONSENSUS SEQUENCE FOR LIGANDSTO THE
WW DOMAIN OF YAP
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MUTATIONAL ANALYSISOF THE TARGET
PEPTIDE GTPPPPYTVG FOR THE WW
DOMAIN OF YAP
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Probe: Dystrophin-WW-CR-CT



Classification of WW domains

Class |

Class |
Class |11
Class IV

PPxY
PPLP
RPPP(R)
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WW DOMAIN PAGE ON
THE WWW NETWORK

ENTER "WW DOMAIN" IN ANY SEARCH
ENGINE

*CONTAINS UPDATES ON SEQUENCES,
STRUCTURES AND RELEVANT LITERATURE

*CONTAINS ORIGINAL ALGORITHM AND
MANUAL ALIGNMENT

*CONTAINSAN AUTOMATIC ALIGNMENT



WW DOMAINS AND HUMAN DISEASES
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DY STROPHIN CONSTRUCTSUSED TO
MAP MINIMAL REGION REQUIRED FOR
BINDING BETA-DYSTROGLYCAN




WW DOMAIN AND TWO EF HANDS ARE
REQUIRED FOR BINDING
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INTERACTIONSBETWEEN DY STROPHIN AND
BETA-DYSTROGLYCAN
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STRUCTURE OF THE WW DOMAIN OF
DYSTROPHIN IN COMPLEX WITH THE
BETA-DYSTROGLYCAN PEPTIDE




Modular structure of the Fe65 adapter proten

Transcriptional Activation Integrase Homology
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Structure of APP
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|ncrease of cellular APP by Fe65

IS concentration dependent
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Effect of Fe65 and Fee5 WW mutant on cellular APP

APP + pRcCMV APP + Fe65 APP + Fe65 WWmut
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WB: anti-APP (W02)



AP secretion, relative units

Fe65 with the mutated WW domain
does not increase AP secretion
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AUTOSPOTSROBOT ASP 222

AUTOMATED PEPTIDE SYNTHESIS ON
MEMBRANES

Capable of generating 1600 polypeptides 400
per membrane within two weeks



HIGH-THROUGHPUT SCREEN WITH
MEMBRANES

REPERTOIRES OF WW DOMAINS ON

CANCER CELLS

Indicates a robust change in binding

NORMAL



Domain and Ligand | dentification
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